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I, Introduct ion 

The purpose of t h i s  grant  has been the  h i s to log ica l  preparation of s e l ec t ed  

The funds :<ere used e n t i r e l y  f o r  t he  purchase of suppl ies  s q u i r r e l  monkey ears, 

and technicians '  salaries i n  the  h is to logica l  laboratory i n  the  department 

of Otolaryngology, +ashirigton University Liedical  xhoo l ,  under the  supervision 

of Dr. - 'alter 3. Covell. 

The monkeys had beer. y e v i o u s l y  t rea ted  with streptomycin sulfate  by 

Dr.  i shton Grafiiel, .E, USI, a t  the  U.S. Naval School of !Lviation Aedicine i n  

PenaanaIn, BIm-ida, 

sickness,  and given ca lcr ic  t e s t s  there .  They were then shipped t o  St, Louis 

f o r  f i x a t i o n  of t he  temjoral  bones. 

11. Preparation Procedure 

A t  aI; ,roFr%at3 iTtsrvals, they mere t e s t ed  f o r  cana l  

a. Fixation 

The monkey aa r s  were f ixed  by means of intra-arterial perfusion. 

The monkeys were anaesthetized by intra-per i toneal  i n j ec t ion  of a s l i g h t  

excess of nembutal (0.2 c c - 0 . 4 ~ ~ ) .  

a cannula in se r t ed  i n t o  t h e  l e f t  vent r ic le  f o r  perfusion, 

was snipped t o  allow outflow of blood and f lu id .  

out with  a small amount of 0.9% sodium chloride. 

with Heidenhain-Susa f i x a t i v e ,  prepared according t o  the  fornula  given by 

Zgggston and 3olff. (ii'ggston, &,A. and \i'olff, D.: Histopathology of the Zar, 

Nose, and Throat. 

bones were then removed and h x r s e d  i n  the fixative f o r  18 t o  2h hours. 

The p l eu ra l  cav i ty  w a s  then opened and 

The r i g h t  a u r i c l e  

The blood nras first vrashed 

This was immedia;ely followed 

' ' i l l i ams  and ' l i lk ins  Go., Baltimore, 19b7.) The temporal 

b. Decalcif icat ion and hbedding  

1- 95% alcohol  f o r  1 2  hours. 

2- Decalcify i n  3% HCL, with so lu t ion  changes each day. Decalci- 

f i c a t i o n  was cotn2lete i n  approximately 5 days. 

3- Vash i n  running t a p  water, 18 t o  24 hours, 
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5- Dehydrate i n  80$-, 95$, 100% sthano1 and e q a l  p a r t s  ether-alcohol, 

L J  

1 2  t o  18 h m r s  e x c ,  

6- Embed i n  cel loidin,  25,, 4%, 82 and 12%, one week each. 

The c e l l o i d i n  solvent, (ePheT-alcohol) was then alloTsed t o  evagorate 

slowly f o r  the  f i n a l  formation of the hardened block of c e l l o i d i n  with t h e  

temporal bone, properly oriented, embrdded i n  it. 

The sec t ions  %rere cut on a SZencer s l i d i n g  microtome at  a,;pro&akl;g I 

1s microns thickness. 

Entirety.  Every f i f t h  sec t ion  was stained rout ine ly  e i t h e r  with hematowlin 

and eosin, o r  Yallor;vrs t r i p l e  connective t i s s u e  s ta in .  

III.:laterial 

S e r i a l  sect ions mere made of each tem2oral bone i n  

Zleven s q u i r r e l  nonkeys were reaeived from Pensacola. Three were normal 

One of th.: normals ex,Jired before controls;  e ipht  vere streptomycin treated. 

it could be perfused. 

eyes had been renoved f o r  other purposes. 

sec t ions  made f o r  each e a r  and the s t a i n  used. 

the normal controls.  

This was re,Jlaced with a normal s q u i r r e l  monkey whose 

The tab le  s h o l s  the  number of 

.!onkeys OPH, OK and OG were 



Monkey 

OPH 

OK 

Bv 

BT 

EH 

BT/I 

AL 

AC 

AG 

AA 

rH3 

Number of sections cut 
Righ t  

175 

200 

200 

240 

200 

475 

400 

360 

210 

200 

200 

Left 

250 

240 

200 

270 

200 

350 

320 

360 

120 

3.80 

220 

. 

h i b e r  of s e c t i m s  s ta ined  
KiFht 

36 

40 

40 

48 

40 

95 
12 

80 

lr7 
25 

18 
42 

40 

40 

jd$ Ida1 l o r y  t r i p l e  ror:uective tissue stain. 

H&E: Hematorylin and eos in  stain. 

Left 

50 

36 

40 

54 

40 

75 

64 

16 
52 

33 
42 

36 

44 
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Left 
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H&E 

H&E 

H&E 

H&E 
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IV. Findings 

The sec t ions  from the  e a r s  of a l l  the animals i n  the  table have been 

examined. Studies  have been made on the sensory a reas  i n  the  vest ibule ,  and 

presence and conditlon of the  h a i r  c e l l s  noted. Al te ra t ions  i n  the  organ of 

Cor t i  have a l s o  been studied, 

su?port, and the  complete ana lys i s  w i l l .  be published in one 

journa ls  with due credi t  t o  both NASA and NIH. 

7, V e s t . i b r r l e r  

W t h e r  observations a re  being made under N.I.H. 

of t he  professional  

A summary is  given below; 

a- Cristae of t h e  semicircular canals. 

The anh-sls r?ay be divided i n t o  two groups with respeot  t o  sensory 

c e l l  damage, ie: those which show marked loss  of ha i r  c e l l s ,  2nd thosz showing 

pathology but  l i t t l e  or  no h a i r  c e l l  loss. 

xnimals SH, BT and BV belong t o  the first group. The h a i r  c e l l  loss i n  

,̂hese animals was estimated t o  range from 50% t o  am. 
a t  t h e  top  of the c r i s t a e  and then progress along the sides toward t h e  planum 

semilunatum. 

ac tua l ly  represents  a pathological  change, o r  merely realignment of the  c e l l ,  

cannot be determined. 

It appears t o  begin 

The su,Jporting cells appear lower i n  height, but whether t h i s  

Animals 4 r ,  AC, AL, AG, and BX belong t o  the  second group. The h a i r  

cel ls  show nuclear pyknosis a d  cytoplasmic shrinkage. 

h a i r  c e l l  is a wide pale halo, and t h i s  i s  believed t o  be t h e  nerve chal ice ,  

sTarollen t o  about twice i t s  normal size.  

\round the  a l t e r e d  

b- O to l i t h i c  Organs 

The maculae of u t r i c l e  and saccule show very l i t t l e  pathological  

change, and i n  each e a r  it w a s  always considerably l e s s  than the  patholorn 

i n  the  c r i s t ae .  

appeared e s s e n t i a l l y  normal. I n  o the r  animals, such as A \ ,  i n te rmi t ten t  

nuclear pyknosis and h a i r  cell shrinkage with accompanying nerve chal ice  

In  some animals, a s  f o r  example BT, both u t r i c l e  and saccule 
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swelling was present, 

2. Organ of Corti: 

- -. 
5 

811 of the  animals, except Lii, showed some 103s of e x t e r n a l  h a i r  c e l l s  

from the  organ of Corti. This was al-cfays l imited t o  the  f i r s t  turn. dany of 

the e a r s  showed a complete loss o f  t h e  organ of  Cor t i  a t  i t s  vest ibular  end 

near the  round window. Hair c e l l  d i s tor t ion  o r  swelling continued up i n t o  

t h e  second turn i n  some ears ,  but in  no case w a s  any i n j u r y  v i s i b l e  i n  t h e  

upper t u r n s  of t h e  cochlea. 

The ears from eiFht  s q u i r r e l  monkeys t r e a t a d  with streptomycin su l fa te ,  

and three norr?.almonkeys were perfused, f ixed, embedded i n  celloiden4 cu t  and 

stained. 

h a i r  c e l l  loss  i n  the c r i s t a e  of the semi-circular canals. 

211 the  strepto3yci.n t r e a t e d  animals shoved e i t h e r  pathologv or 

The o t o l i t h i c  

organs were e i t h e r  normal i n  appearance o r  showed minor changes. 

of Cor t i  of each, except 4.1, showed cnanges ranging from outez h a i r  c e l l  loss 

t o  complete deceneration, l imited primarily t o  t h e  first t u r n  of the cochlea. 

The organ 

A CjTNOK 


